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(57)Abstract: 

PURPOSE: To attain improvement in thermal, oxidizative and hydrolytic stability by mixing an aliphatic urethane 
oligomer, hydrocarbon monomer to react with this oligomer and photoinitiator or the like in primary coating 
compositions for optical fibers. 

CONSTITUTION: As the primary coating compositions, (A) 10-90 wt.% reactively terminated urethane oligomer 
as the reaction product of hydrocarbon polyol having 500 to 4,000 molecular weight of hydrocarbon parts, 
aliphatic isocyanate and monomer for applying the reactive terminal group, (B) 10-90 wt.% hydrocarbon 
monomer having terminal group capable of reacting with the reactive terminal group of component (A) and 6-20 
carbon atoms, (C) 0.05-10.0 wt.% photoinitiator, (D) 1.0-50.0 wt.% crosslinking agent, (E) 0.0001-3.0 wt.% 
stabilizer, (F) 0.1-3.0 wt.% organofunctional silane adhesion promoter, (G) 5-60 wt.% monomer or oligomer for 
improving a refractive index and (H) 0.1-10 wt.% mercapto functional chain-transfer agent are mixed and cured 
by radiation. 
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Itmm 5 5 j R*g 5 2 K^rffl & yn&mm 

•Mvvr-J— h (ii) ^ ^y*n/y^v->7t- 
- h ; A^fU/y<yy7t- h ; tsz&h 'j ^ 

[W*JI 5 6 ] |f*S 5 2 <7)^fi^{CWffl=5r^D a p*M 

(A) Kn + ->r^^;Hf^;i,jE.-x;l'T-*^| 

I W*S 5 7 ] If ^ 5 2 <7>ft^«j tc ^^b d p*E 
<7)feMia5Sfk'BTf^3-7 i ^ >y\z^x. Jffix-f 
t Kn^y^f ;u tf^ 7- ^t:-* £ CI i: 5-^® 

imm 5 8 ] iv$£ 5 2 <7)7fe^wic*ffl^ti D ° 0 ^M 

v- (A) ^T';;uj--7 1 -;PT**iffi^$n^c: 

5 9 ] if 5 2 co^^t-^-^ zwshmffi 

1— (A) fitTiS: 
lit 3] 

XOCNHR 2 NHCOR 1 OCNHR 2 NHCOQ 

o 00 o 

c*+, r 1 ii, ^ttzimfrTimiti , 2 ---hut* 

; 95v>L2 10^3BflB*-C**<fcL^l, 2 

to 4 , 000 wiOB&Ri ^i±*tt«Kfbic*.-H -7- ; 

(a) T^Wft 

[fk4] 
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;K -i 9=i>, 9&Y>, Z1-U>^ T9 , ))^TS. h\ 

XZt'T <y £*)!&Z>m'bMl£h ; R 3 imiFR* ligij 
file, tK», 3-1-ivZtz\±-7u)£)\,X-3bt) ;m 

lil^wLlOOtttlpli-t'n^i) 
( b ) jkmMT-tf 9 & t » L 2 0 fiwf&fo T ;u /uattf ab 

[§f*^6 0] ffi^5 2<7)^W(C*ffl^t/p n pSM 10 

- (B) 75\ >; U- h ; 's^v^pt ? y- 'J 

U- b ; 2 -Ji-^;u^*->jur ^ 'J I/— h ; 2 

9 9 'J h ; jj-y-^ry- V U- h \it9 
^-A>* 9 9W-Y ; 4 v*9*)\/T9 ') v- Y ; -f v 
;t:7^;i^ >; h ; f->^7^u i — h ; f->^ 

j< y- y- 'J 1^- I- ; y f-> ;i^t 9 l ) U- h ; -f V fy >U 
• > ? y* V I- ; 7 7 ') )VT9') U~ Y ; 77 U ? 
9 } ) U~ Y ; h 'JfvJl-T^'J U- h ; h U-fv^pf * 

y* >; u- h ; /^<f>rj"iu- h ; 9 20 

?'Jl/-M l, l0-f*> >7-jr-)U ; > v 
— )\s~J\£=-)\sJ^— f-)V ; j)Vjjy° h T-fex — l-xxf 
; ><;b*7°h 7°n tV*- h^cx-f^li ; 7 -7 >) n, 
\£^)V^—7-)V ; ->;nf y=-;p ; j y 

•fyfl'lf- Jl-x- f-;l> ; 7*? >v^- — lf.=wl/.x.— -f- 
)V ; ->y-n^.+-y->v^ y-y-^vtf— ;i^jl-7^;u ; c 
ii -CiiV*-)l'yt'-)l'i-r)l' ; XfT'J 'J 

i — h ; 9.TT')>n9 9>)u-h ; Cn-Cis^ft* 

tyt-^yTrJ U- h ; Ci i -Cir, j^foMgy 

*y^ ^'JW-h ; iJiO'-g-^^^g-g-t/i: <0J&&W 30 

6 l ] fflftS® 5 2 Oy»ei3ic Wffl &t> B n pSEH 

(A) , (B) J3itr (C) 0«Uia:K*tLT*?jl. 0 
fcv»U!j5 0. OlfA-t> hOSStt^J (D) S-g-tr 

iw*e 6 2 1 $mm 5 2 <737fe^fi<j(c^-ffl &^ d d d *® 

(D) 7i ? h 'J *fn-)\,3-9> Y ') \£—)\<3--7-)VX'& > 

&ztiftgkt-tZ3-7-4>y 0 40 

IW*II6 3 ] If*il5 2 (Dft&ttHl&m%to&$m 

(A) , (B) jsJtf (C) O«Sfli:«L-Cft0. 0 
0 0 K'^L83. 0Ii><-b/F^®| (E) i 

(E) ^ yif^t Kn + yfl,7 5 > ; 4 
y YM. ; H>^- K7x7-*i; h ';^^rvJL-T5 

> ; *9 ?fv*-3 - (3' , 5' -v f -SS=«l7'-f L 50 
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jV-4' -tKD^y7xrjb) yoft^-h ;ft 
vif-U>kf* (3, 5-y-tEI7f^-4-tK 
n + -» tKDy/f^-h ; 

-yy^n/<>?y'z>3.i;i]7- ; x hv^fX (j<^- 
U-> (3, 5 -y-§E§7f Jl— 4 — fci h'p + y-t: 
Kn->>-^-^- Y) ] * 9 s ; 3-7? y 7"o t: ;u h 'J 

[is*a 6 5 ] mm. 5 2 o^wu^rfflftftp^is 

(A) , (B) is XV (C) O|&SJ|JC**L-Ctt0. 1 

ifiSSJ (F) Z§tj^t£Hmtir2>^-T<>9'o 
lm*m 6 6 ] 6 5 03fc^W(c*ffl4» q I p*® 

tm^MM (F) *»7<y flgtty ^^^W^M 
%m.^7> ; T y* 'J u- HKy 7 y \ *9 9')V- 
btf^tt->7> ; 7^'J )1^7 5 Ktfl6tt->9> ; T'J /u 

[mm. 6 7 ] gf&S 6 5 C07t^fit)l-*ffl ^^/p D p^H 

S*ifilSJ (F) ^JU*7'h7)l' + ^hU7)U3Jf 
v > ; jt'9 9 V JUt#y7*^)l- h 'J r;U3^->-> 

7> ; 7? y t;u*;u h u 7*3^y->7> ; t*— ^ h 

6 8 ] 5 2 oiitmu^m tevn&mw 

mm^m (F) ^**>-T^;u*7 0 h-7 p ntf;V' h >j y h 

[it *s 6 9 ] if im 5 2 <07c^eu(cwffl ^tp n nii 

SO (C) 3& ? , tKn + y>fA;7x-A'7'D/V>;t 

KD + yy?DA+y)l/7x^)l/'!r h > | i? * Y *r V 7 

x-ji/7^(>7x;>; 4-(^-f-;u 

^^-) 7x^-2-m'J/-7D;^-l ; 1- 
(4 --f y7"nkf*7x-Jl/) -2-tKD4ry-2- 
^ •7^;p-7°n/NV - 1 -^-> ; 1 - (4-Kfy*7x^ 
^) - 2 - 1: KD*y- 2 f-)V/u/</ - l 
> ; 4- (2-t: l-'nJfyx^y) 7i^-2- 
(2 Kn + y-2 -7nf)l') ->'J- h+-> 

7-tl-7xy/; 2, 2-->'-»-#srh^r->T-tr h7 
xy> ; y*xbJfy7xx;|/7^).7 I ;y ; (4-:* 
^f^t^y7xx)l,) 7xX ;U3- K— 7 A^vdr-»r-7 

)i.tn7yf ; e^- h ; (4 9-f->^^r^-^7 jl- 

)V) v 7 i - Jl'T. W^7A'\H7)l'tD T > ^-^e 
-h; (4-fy^t^fy7xX)V) 7i^;U3-K- 
-7^-^^-17-7^^-ar > J f-^e7>— h ; ( 4 — ^- 9 9 -r v 
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[Iff*® 7 0 ] Iff*® 5 2 07u^WU*ffl &^ D n q|tE 

#J (C) ^'t KO + V^f )V7x^)l-7'D/V>f4)^ 
[If *® 7 1 ] 5 2 0*#WUWffl*Wn t a«iS 

#J (C) ?5 ? (4-t^f)i-t^->7i-*) 7i-;W3 10 
- y-^A^-iry luxury ^-^e^- br-ib 

[»*® 7 2 ] it *® 5 2 <036^M{=wffl*»B t a*® 

(A) , (B) &XV (C) Offi3t*(Ci*LTttO. 1 

ft#J (H) *-&trCfcSr«FfRi:i-4 3— r-f 
[IS*® 7 3 ] Iff*® 5 2 <7)7fc^eUU*rffl^^ B n B^® 

OttlifilHSft^rfl*^— f 4 >^(Cj3V>T, £<b(C, 
(A) , (B) UJ:Cr (C) <0*fefi*U*fLTifo5$:V* 20 

L&6 omm^~-t> bco, (a), (b) fcio* 
(C) 05A*^-tfjffl)sS:!ftoJaiif^uJt-<:T, ®*f^*± 
{f-g)it75 J -r-§^^/T-S^t±^'Jn'-v'- (G) £^ 

[in*® 7 4 ] w *® 7 3 v>yt&&nz&m %vo£,mm 
-tfcii*»j3V- (G) si* (i) yf«^5t; (ii) 

[iff*® 7 5 ] « *® 7 3 <7)7t^st)u wffl zvoshmm 30 

-S/Jit'Ja'v- (G) #*)T)V*\s>W^- 
)M;^7i-)i'X-TJi'7^ >; v— big ; --^u r^^r 
a — )i> s>^-)i>yjL~>i<jL—7-)i,ji ? ? i) u— h 

[»*® 7 6 ] if*® 1 <omt l ^as* ^tii/: 

7^7 r -( o 

[If*® 7 7] lf*®2 5 W^ftL L 
tz%yr 4 /t- 0 40 

[Iff*® 7 8 ] Iff*® 2 7 cD^fL L^M^^^a L 

[Iff*® 7 9] Iff*® 2 8<W5fkLfci|&ldH&*8aiL 

[Iff*®8 0] *7 7-f/i- ±Jj;c/mJK7r -f/s- 

vKtf'p-k < t i>%}4 0, 0 0 Opsi T-#*7X$£f£iSg 

•r -r >^ttfftS*7 7 -f/s— (-j3V»T, U rj'v 
-SR* 1 , mtffll-* 50 
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# >J j. 7- il> Js i OV * (4 *° ' J jh - ;u £ mi t L , 

o 

[if*® si] *7r{ ><-fli&w«isf k^rra*-* 

(A) ftio^v^fegoil^-t^h^ (i) st 

it&lfMfrtofrttiiHto 5 0 0 fcv» Ltt 4 , 000 CD#t 
fk**#'J ; (ii) RJS14^'M V->T^— 

is £ ( i i i ) RlSt^JS Sr#x.-5>-l ir#*T?§ 

>• v - CD RJCifej£!»-e* ^> 5|dBRlCE1± y V 9 > * > ) 3* 

■7- ; 

(B) ^1 0*v^L^9 Oii^'-fc^ hco, (A) co 
RiStfetaSS t REE L n Z> >pi£ < t i> -oco*^*^*^ 

- ; isiV 

(O m&izt *^jo. 0 54v^Lftio. oii^' 

(^/iL±fe^ c — fc> H±1--ci\ (A), (B) ±5J: 

[If *S 8 2] tc7 r -f ^<-fflJftft«aftWIB*-^t 

(I) ftl0i^L&9 0 b > h <D\ # U J-X 
■f iJ J: / i ( 4 ^° U a. - x >u * 1 L , Rli5tt3fc 
S^^tfJiiBm^ V, > ^- ij 3-7- ; 

(II) 0£^U=-7 6 0 b CD, (I) CD 

(IlD^-i-tcJ; (9, ^0. 0 5iv>L|f)io. 0M»^n° 
--b> hO*W4&»J 
(TtT-iL, _h|B/<— b> Mi, (I), (II) ±5«tC^ 

(III) Offifiitciti-4My'C— fe> h) ^#tf|a^ 

[Iff*® 8 3] * y r -f / t-ffl&W-«S<t nr«64r—^: 

(I) ^4 0^v^L^8 OM^n'-- t> bco, *°'J^c- 

(II) $3 2 5 *v»U#!;5 OiiA--t> bco, -fy.f«, 
cDrl-g-^ ; 

(III) *1)2. 0^v^L^7. 0lf/<--t/ bCDli b'n 
Jfyy^D/v,+ vjl,7i--^ b>7feW^J ; i3£(>* 

(IV) ^0. 5 4'V^L^l. 5H^-t/ bCDf-^-v 
xfl/>lfx (3, 5->'-|ES7f)l-4-tKa 
+ tKny>t>-F$gi 

(fcrtfU ±ffi^°--tr> Hi-r-CT, (I) , (II) i5 
<tc/ (III)oea*Uit-t-5aft/<— 1> b) i&trZ 
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8 4 J ffi$£ 8 3 <7)7fe7 r -f /<-ffl»lt*H3! 

[»*js 8 5] 7t7 r -r s<-mmmm.i mat* 3 - 

(I) |!)4 0^^U-)8 0il^-t:>h^ #'Jxx 

(II) *?>2 5«;t'Lfi5 0ll^-t> hO-fV.-K*i 
;VT? "J U- h t^^vt-S'yT^'J V- h tC0 10 

ifr&ft ; fcitf 

(III) #j2. 0ftv>L#>7. 0Ii/?-tVh<7)liFn 
3fyy?DA+-/^7iXj^ h >7fcHfl$S5lJ 

(fc£L±IB><— fc> Hi-T^T, (I), (II) isi 
XI (IlDOtfeSiUtrN-***/*— 1> h) Sr^-trCli: 

[oooi] %W<Plflft 

*m«ii 1989^5^110 mii<7>*Bi#i^a3im 3 

5 0, 2 3 9*jr<DmSi&K<7> 1 9 9 1^8H 8 BiHMfD 20 

^s^tttmi* 7 4 2, 531 ^r<n-nmwi\tim-r:h 
[0002] mnt7r -isi-mm. 

7T J/i-lZffl-t&o 
[0 0 0 3] *7r-fA-Ml±, *#*Sf 

ffij fflii(m±LT^7c 0 Sfflj^-CJi, B^'Slii* 30 

[0 0 0 4] Tt^r-l'^N'-TliilcoftJfi^fKaKiTl&^r 
mit iz is 1 1 * it 7 r < > <- t±i* L v nfiffiis J: tfiSSoS 

■cti o * < rasH-r, u^ s ot, «^-fo7 40 

-fcRHIWU 2 5^WUt>>t0«SILd4^i: 

[0 0 0 5] #a«EKteffl$:K4}fe7T'f/<-l±, 3£ 

ti:iotfi*Tggi:fWt^ c /h$*fcfia-CS*.<> 50 
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tt#Vfc§5U1fc#r&c:4:j& f **o Lt!l s ot, fife* 
[0 0 0 6] *^e*>tCI±, 4^ft < i: ofion-^i- y 

— r-f >^ii**7X7T'f/-c-(ci:@iiffl$^ mit-t 

)Vlzm< t £lZ$LC&fc?)£%lhlf2>Z\ tCiot77 

^ y offs * ti&a l xmt-r z mmm tui<ti 

7J^ S 7 7"f /<-£>fS/hffllf (microbendin 
g) ^ifSLT, ^i-a*0«KSrffl#» 

[0 0 0 7] — jfca— r-f > V 
-f > ^JiJftW* i tWcfliWx-/> somite #9 x 
v> 0 — ^3— f >^03l5R- : E5/3.5^J±,.!8W^ffl«fS: 

ifjeL, zbiz&jmtt+frnmtt&tu&mz.? 

z\bfi s $>2> 7 y 4 ^-\zfrfrhfct)*?&%,\zm:<^-$h z. 
ii:ioT77-f^ oyym ^« if Tl^Iir- § 4 1 j tr 
{£< ftititifft "bftv^ 0 c:<o^y->a>Sft*(±» 7r-f 
/ <- **-eo»ffl«B WO W (i» $ 4 c: 1 7>*ab *SK IEH 

3 - ^ -f y Vit if 9 xfef^K (T g) WfSv » d i t5 s <£< 
[0 0 0 8] — ^3— r -f > ^l±, i fcJttSa«l*v»®*f 

^ ti^«I$^77-f^'-<7)^77 KttKi«) 

7^?7-; Kt— ;>c3-r--f yrtcomift^m&^M 

3T* <b«litTJHJf$-fr4o 

[0 0 0 9] — ^fc (*S?lj) 3 ^ > ywgUW-jZ«5?t14 
tz 1 1 -e ft < i ^-t£:>7j t T ^ ^4 TS <7) iiv x 7 r -1" / < 

3-t- 1" > ^cot7*7 x(i^i-4#*1tl-».f^*5. 



17 

i L < (±, — *3 —t4> troM&mt 5 SM%*i^T- 
[oo i o J _ $lzi-7-4 yf 
nmm$>izy r ■< ^~^9m^^ «t ? iz-thmww: 

(Tg) > i5J:trS5v\ i-^fe^2 5CTft 
1 0 0, 0 0 Opsi ^feyayx^io^^ 

[0 0 11] Sfctc, — r-f >^t^{C > z^c 

^ - r- > ^(iis^icB* siut, %mmm t ^m<D 20 

[0 0 12] Sfc, f £<fc— *3 

-T-1- >^4r*B&-r4Sg«ltisv»TJ±, -Jfc3-7 L -r> 30 

[0 0 13] -^3-r-< > y<Dft}<DMm%&'gi±ffi% 
#tfc (COF) -Cib^o COF^^t^r^-CDX 

tm^izmmi-^ z t # , Lfcj&'o -cie^j ?> tf 

-So C0Fii±t ltz^3-t < y^cowit^z^-o 
xiki <o ; tn-f -f > ywfrtj: Y) (Drnxmrnizmk-f 
zmsiza^ t0)coFim^mfi}tf$>2>o coFti 

[ooi4] -f > l^se 

-c>?-|;^ SIzi^-tM >^*(ct*Ti±i 
*£^(:ftiWgf UMlK^&^o fit Hit. 7t^a 
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-*&m^h&n\z%m.%i\x^z> 0 =i-T< >7&jt. 

8 4^10fl2Ht«W:Carl R. Tayl 
o rO*a«FM=*4, 4 7 4, 8 3 0^-(C|e«$^Tjo 

^ o 

[0 0 15] ^O^t-i^^ jfe7 r-f /<-*»liJ 

1"o IS 1 ^-f !±, — ^3--r-f >^M7t Y^t-<75S 

e^AfSt*/h$v» 0 - ^3— r ^ 

2^U<>fil«!L4v»o RW:LT, Bll<i03— r^>^ 
[0 0 16] -^Uit/Z^cUVWfcRrti^s— r-f > 

h« mtLfz^-7-4 >!ftfl 0 0%mWt^z.hii2> 

<aif!Ste&Ha t -*3--r<r >^«fUttit LT, -til* 

[0 0 17] MtI&7 t 3 — 7^ -f > if<D£ Cztzifcco 

->jc;U7 7 -f 7l±^ft< ' 1 1 6 ftv^L 1 2 

X%hc L^L> ®fflBf(CI±3-T--f >^C0ii^ftb^- 

Zf«t^4r <ni9 t-+5M&< «rt£*E5£-*-4*>7i<*fiJ 
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<ftv^o 

[0 0 18] fe&tfflin^-T-l >7 
£14isJ:ltt*fl3?5iEl4£2L < ; * *>fc*f * t < ft^ft 

[0019] ttz. $mmzmm-tztmit-t2>->k 

•) WStt^ft < mflSw i n ft£j&4rv» L 

[0 0 2 0] cn"b<7)^*^^<1-^i6(C, 
-;jC3--r -f > /t*KLfc*7 t * /<-l±fc;ft.fc|»iI 
<fc I/WUKKtt**-*- & SfiWt? "TSHiO * 4 * 

[0 0 2 1 ] U:^!, *%Wl±, &itt&£* fti^ 

K&i&S i: LTiS ^ ; Jt«Wffiv^7 ^(E^iSJKii £ Xf 

iS®*f^s*:^rL ; *oSiSftSE^ftte*<>fcftlt*itf 

ft"bftv\> £t>(-> |B3-f^>^li9x7l--i> 

£ lA >®fESJ£-Cife*MftH ft £ * * - t &X £ A o 
[0022] 1 9 8 9^5^1 1 BKtWH$ft.fc#B!RF 
l^m^3 5 0, 2 3 9^0iftfi&tiiH-e*«), *HH5a* 
-«R»KmH^^4 1991^8^8 BltimoKW&ft 
ffiSI»7 4 2, 5 3 l-S-tCfc^T, 7?'J 40 

; T^^T^'j ; SSffi 

-h^U^/^'P'v-; 9) T 9 V U- hit& 
m ; £ J: tftfelSJ S&3W * A, "C v » 4 „ 
[0 0 2 3] %W<Pgft 50 
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ajK»»*ssas-cii4 < xmmiLmx'&z z t jwluj 

* * 'J 1/ - h &mj&m~MM-t & ft ^ <b j»»<0RlSte 

lo^„ z\i\h(Dtam\t^m4t txt < \z*ym 

[0 0 2 4] *»^i±, «iifctefl6o>3- 

4 c i: 4«* <DteO*fflWft*J8a£*£-MWft«> 
S$ixftv»itii^4, 

x wtma *"'Ji>I, tti if tr- )i-i-f ; if 
^^ju7 k« ; T'J )v^-7-)^m ; i 
>aoRiEt=J:*) wi^ftaJtlfe*; T5>-i>* 

h) \T*.*V>7b\ jSfl^>RlE14ffl5**«3SS»-CJ± ft < 

»$5cttft <b tfUIWSli) icffifg»*atar$ ftt^KKi 
[0 0 2 5] *5&WWDSUiSUi$48UoRlKl±, «tB 

[0 0 2 6] iii*bWfiS;fl-0— 3l±, vv>^#ii3S^J 

[0 0 2 7] Slfc ftM-rs&i Z\ ti) s frfr<>X^2>%\}<D 

il^ ftSiff * - **-e & 4 o 

[0 0 2 8] £7^ 7feM^il±> i^CioTlitttf 

[0 0 2 9] U:A ! ot, ^5&WO»4 t^^tciiv^ 
<t xfzL'ki -t4> V1r5-7L bixx^^c —-k^ -t4 
<t ^ Kvi7x <±it$ieu^jN s v » (-r ft t> *> , 

-tiv-Fft^ 2 0'C*ifi±3J;y f 2 5ttS5 0 Opsi 
< (-fft*>*>, ^5 Ot:) , ?II ; Eva7X!J2 5t:f 
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#noo, o o opsi x%>z> 0 r^3-f-f >?it, t 
[0030] *mw<Djt7 r 4 ^-mmmmmstz 

IE &^i> e 

[0 0 3 1 ] (A) ( i ) BHkkXUfrnfrHkim 5 10 
0 0^^184, 0 0 0O&fb#3B# ; (ii) 
iK^^vvrt-F jisiW (iii)Efi5tt*SS«: 

0ft^U->9 0fiJb<— fc> h©5|diRi£te 

(B) (A) ORiettsfeSSfcRlE-t-SClfc^iiil?* 
< t b-^nXM&t&mizlttZ&l 04i»Lfi9 0 

fily?-- fc> h 0^*^^6=5:^1,2 0flS£>#tfb!kSf 

(C) t), ftO. 0 5*v>LftlO. OSlv? 20 
- -tr > h (Oitm^Mo ±IE— -&3 - ir -f > ?-<7>m Jy <- 
-b>M±1--<T (A) , (B) isiC? (C) OffiSitC 

[0 0 3 2] t'JJv- (A) c75^fb7K«^'J 
*W5t^-*(±*1j6 0 0 ftv^Lft4, 0 0 0<7)®HtC*-S 
WW* U\> 

[0033] — ^3 — f -f > ^liif^-tc J: 19 , jfecot/ 

iiiisid^j, # * l < (± * *,u -7 y mmmmtmi ; 

4"ft < 1 1 — o<o$5©PJ ; is X ZfW&WWfgtHmmib 30 
"C § * o 

[0 0 3 4] *5£m<0~^—r< >?li, fti Lv>gg 
«U*v»T, TfB*^tr 0 

[0 0 3 5] (I) XVx.XT-ns&ZTF/ttiltXm. 
-T^*mtt U RJ£1**^£t^1-£m 0ftv>L 

9 0 ii^-t> h <nmwm^ u?>*') =f-?- ; 

(II) (I) WS^*SttiRl£-r4dfcj&»T#4ft2 
0ft^Ut>6 0fi*/<— b> hOKfb*c*K«iaaiffldt 

(III) »£-K.J:«), fto. 05ftv>Lftio. 011^- 
- -t > h <o%ffltafflx-$> o -caz:^ 3 - -r -r > ^oiKrf b 
S*yt~fe> Hi-f^-c, (I) , (iDiJitf (iii)w 

[0 0 3 6] ^S7t7r Y'<-i5.fcrj«RlRfc7T <f/<- 

iimrtewJ: ; j^-^i5J:D f -^3-x-r >^|^7 7 
< ; <- IcJdifolJB U £ <b 3 - t- i y yj^ £Jfc3fi$ 

[0 0 3 7] *«wo3-f ^ >^aiiftii, i^flfeo 50 



J ) 5 - 3 0 6 1 4 7 
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i 7 tcSE-g-f & z. t w # s 0 

[0 0 3 8] ffgftglttoSMB 

4/*-ltif7 x 3 J: ^7 x ^ 7 y KB :: £ 

(±, 7;t^n^iawi?ft&^i&££:ii K-tf>^ 
v KLfcy'J 7>7y7X3Tfr-g-tfCl 
v n ^-9- ><7) J: ^ ft ^- n, 77V v u ^-9- > * ^ (i 7 y *f fc 
[0 0 3 9] 5r* >^liHftLfcfc§tc, t< 

14 ; ififflfc i c^8«ioss$ ; m&tfr* ;77^*- 
[0040] -^3-7-^ >yimmi%mm*ftf&L ; 

[0041] p}3-f y >^iia^-c ; .«*75*ft < ; ip 

ft*ttSr«oTV»ft»tiilfft^ftv» 0 

[0042] wm<n&m. (niz/tim & 

J: rj**H9l cofl ^ o Sr R^-f -S Rl h i> Ho Sf+ * 

?»fc-r3idBa£*H£ffl"c s t mmizm-tz i> <Dx~h 

•t**sgSS:^-ei/>*c:fc, i-ftt>*>, s&^MtiicojjS: 
* (±* t £l£ L ^ 4 ^-ft < t -oos^SS 4 
7tf±a6*^-ev»*i t^Sft^iftT-ab^o KlEat 

*±«KL*Jtaifft t»ftv» 0 

[0043] st>tc *MmtimtiLitzim<Dmtf3BL 

f t-f * i t ft JK)£>i4^ ? * o X l± ft <b ft v \ 

[0044] RS5£WT**ct«-aiftv^tntrfc, c 

t x. (f G eneralElectric Corpor 



(1 3) 



- 3 0 6 1 4 7 
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a t i o nuiig?^ t Lx^mmmzt < 

(CJ|3lfS?nTV^ J . C r i v e 1 1 o (O^m^f?^ 
3, 9 8 1, 9 8 7 -§-££0^4, 9 8 1, 8 8 1f 

[0 0 4 5] LfrLZ&b, £tz, Zftb<r)&l$*%;W 

[0 0 4 6] jg^i*^<7)CTtci±, -fttcp&E^i&v^t 
ixt*^ t?>j u- h&tiiiifj* ? ? >) u~ b&; 

>) ^ ; y ;b*';i^xwi^ ; 7 Ji'T U'^ ; O 3 
>^ ; ; 7^-x^l; T-tr^-U->^ ; i5 

[0 0 4 7] *B^*ffl#lcCT^i-^ r?>)U-h 
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[0 0 4 8] 1-JrVy3k<n^)3-y$i'fr\±^ m&m^ 
KfcVk<7>yF$&m&£^-f&1l:M<7)f$.frX$>Z>z b tfX* 

[0 0 4 9] ItiiOMiMttimWk^rmzii^ j-Xx^-g 

> i r ? 1^- I- £ cojRHr^^) co i o &-gt5£j. > 

[0 0 5 0] ft-)!' (y >) J&frClo^T 

(i, 6 &v>L 1 smOmMW-l-, L <(48&v>L 1 
6f@0£itSfIf^£^fr1--5> 1, 1 O-t^/Vv^*-^ 

Cintc^r, tot ^RtEttco^^v^HS^^-^^ 
ft fit-* -So 

[0 0 5 1] (> L<t±» 7tfc*.l±\* JU*7'h7-t7- h 

xntiME^tf* frtf-fr&o'&i .x. 
x -r ^*co^ft (C J: o Ttofcfrftf ^147^§*i> <b ft* ri- 
fe Lii^v>Diift, ^f>!:i^V'KW||f)iiS 0 
[0 0 5 2] ±fecoi-9{^ fifed fc&^i^fi 



-> v* x /m©g£,) sfeSH-x** ->** f ** 0 
10 [0 0 5 3] -jfc («gf) 3— r^>y 

(A) , (B) is J: If (C) -ev** 0 

[0 0 5 4] A. IftlbjcjR^^- 'J 
H-cDJ&frli, 1f^W^b4c»m^V3*-7- (A) -Cab 
4. £<0JS#(±, i&J&tfCO (A) , (B) , (C) 
OifeSiJcW LX, Wm<n$) 10 4k'Lft9 0 
— 1> h££».S>o -W^-'J =r-7-(± (A) ^v^L 

(o j&fr<n®AmznLxm.ma<n%)\ 5*v»l*«j8 
20 ft 8 om.m^—ty h feujapi lv> 0 

[0 0 5 5] ^^l-fflv^^^^co^tTR^^U 

[0 0 5 6] WcR-C, L^^^T% **7X^iaK^fS: 
^iT&rj— >r%!SLl$.'?2>Z\ktfX"$2>m*<Dm 

30 if-i3t.&\zm^bixx\i*&o tm^iz^<D-^comt 

mtWSSt LX, T 9 x ) \/— Y t*SHSL^:-f >; 7*^ 

[0 0 5 7] IMM:%<7)»tWflgt: LT7^'J U- Mfc 
<> x a«JUSSv^®*f*«:*-J-4 i -9 lwBB#i"* - lilt 

[0 0 5 8] ti#j6tj(;fi-&<7)$.f 3 nsi|co^(ir7 >; 1^- 

toii, mmzmfc&x\ &11 tit* * 

[0 0 5 9] fe$$sm<r>?h<r>& < <7?X.ir«-5S;B[ii-'&7t«b 



(1 4) 
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t-t& Vis 9 >m&mRl-t& 0 -HftJC, #U 

') u-hmm-^. H*ttu2L<» s^/f^is^ 
*->i'^>r^';i^-Kij»S5a4i±A«F-c*47J l , to 10 

[0 0 6 0] LWot, *»-fe-f-f>y 

tO 0 6 1] *8f«)-*3-7^ >^(cfflv^ix** 
(a) (±, (i) Rfb!K3lfS|5a-<75^P»***tj 5 

0 0&^U-J4, 0 0 OWj^ftTK^'J^--^ ; (ii) 20 
SK^^vvTt- h ; iiO' (iii)Rii5tt*jiS- 

[0 0 6 2] 0tfb***°'J ( i ) t±flBStf>fc Kn 

il&o #Mblc*ffltf}-l±>ft 5 0 0^^11^4, 0 0 0, » 

1 L, < t±*tJ 6 0 0*v»Lft4, 0 0 (KDfrHtTto&o 

•f- u > ofl^isan d° h tc*f L Tfflte $ ii& r ;uftiS * n 
■7F^77^- (GPC) (CJ:o-C**«bit^ 0 H^fk 30 
i:l±^ft<Z)^-? L U>afe (-CHj -) I*] 

* ii3KMc#f fc 1 , 2 - sa 'J 7* * i > # <; * - ;u ; 
9£v>L2 1 (DtkmMiX'TkmitLt: 1 , 2-# , J7** 

v x. > *° »; * - )v ; t z lias jMc*ft# -f v t*^ 40 
; r^^'j ; TK^k^-fv 

L/^oT£f3: L<^';*-M±7kS?fkl , 2 J7" 

^ V-X. > o 

[0 0 6 3] #'Hv>rt-KSS- (ii) Ji#3?#8j 

£ * >J rr-r - tiJSf k L TLitHlt-fm & 0 jR3R/B^ 
i)H £^L2 0fflco^#J^'J -f v>7t- h*mm 

■t * - tfx- # * 0 fcteftfltassj* 'j -f vv7t- so 



26 



V->7t-h;yyi'nMy*^^-4, 4' -v 
'fVv7t-H 1, 4-fl-7^fl/>yl'y->7t 

5-'<>^f-i/>y'-fy>7t-f; l, 
i//y-fy->7t-F ; 1, 1-^9 
^fl//y'i'Vy7t- h ; l, 8-*^**-f-U>v 
-fV->7t-h; 1, 9-yt>fV/y^Vy7t- 
M 1, 10-fA^fl//y^Vy7t-h; 2, 
2, 4 - h V 1 , 5-^y?>fU>y-f7y 

7t-M 2, 2' 5-^>^^^l/ 
>->*4v->T-J— h ; 3-^ 6-^^-9-^ 
fl/yy-fV y7t- h ; 3-7*h+v- 1, 6 -^^r 
t>fl/yy-fyy7t-h;^>*', ^^77' yVo 
^x-fJI/yMV->7t-h ; 1, 4-->y*n^^v 
)l'y-fyy7t-b ; 1, 3 - n^if v ^v-f V v 

h ; ±j i cf-e^ h<r>m.^ai)ih %> Q << v * o > y <i y -> 
7t- htiW-i LvfffiS^ij-fyyTt- htr-ab-Sc 
[0 0 6 4] t Kn + yj^S^ftyYv^Tt 
- h t<7)R)SilJ£(±, 1 0 0 L 2 0 Oppm <Dt.COM 

m*$im-t2>z-t\z£^Ti&sbz>z.ttfx~£z> 0 mm% 

7 7 U - h , y7*f)Hgt + y h\ V-f+WJ- 2 - 

9 9>m&, TJzvmzm— fcif/h'jxf^?? 

yxfJMW^, h'Jxf l/>y'7 5y % ->* 

'J >> kf^7V*>, N, N-yVf-MyyA-T^v, 
N, N-y^f)>7'7 , JJl'7^><0 < J:-7!5;7?>l!5;t, 
trCfillbWfiWftio »i LV'ttlliyVfA'fl 

[0 0 6 5] (iii)li^=5:< t ^-o 

[0 0 6 6] 
[ft 5] 



HO 



?>aj«t ; ml± 1 frb 1 0 4tWffiR-C, piiO tfcli 

1 T-ab^o ) 




(1 5) 



#M¥5-3 0 6 14 7 
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»J h ; Kn + y"/nt:JM * y* V V- b ; Kn 
Jry/f^T^'J U-b ; t: KD + yrfJl/^ 9*7 } ) !✓ 
- h ; 7U r-;u ; t: Ko^yxf ;nf^.;l/x-r 
;u ; Kn*y/n tf ;i/fcf iji/x-f;i/ ; Kn*y/ 
f;nfx^x-f ^ ; Kn + yxf;M )Viiy"9 > ; 

Ko^y7 6 nt:JU^ fo-ft-f9 > ; fc: Kn + yxfji.- 
3 -y J^yhrnlft^ b ; iSilA: Kn^y^n 

[0 0 6 7] 'J b^-^*-e«i, iff* Lv^jg 
BHfrtyv-lifc Kn + yxf^7?U I'- b * fclit: 
Kn^yxf^^^^'JU-h-C^^o f-rtU^iTt 

K n * v ^ - f* ;W tf ~ fl, jr. - -f - 4 tz ( : ± . ^ * P > S <7> tjr 

[0 0 6 8] #'J*->K y^VyTt- hi5J:tf*SB 
RflS-^y v-co^en-Jt(i{3(£ 1 : 2 : 2WiLv^ 0 
[0 0 6 9] *?£ Lv^U ^-(JT^KK-^Tv* 

& o 

[0 0 7 0] 
Mb 6] 

XOCNHR 2 NHCOR 1 OCNHR 2 NHCOQ 
II !l II II 

o OO o 

-si- >;94vL2 1 ^mMiX^mitLtz 1,2- 
# U 7*5' > ; tzli&ft&IMt* ') -fv^fU 

g(«t*^f***5 0 0^^L4, 0 0 0 (SJiL<l± 
6 0 0 ft ^ L 4 , 000) <Dm%Vlitz\tfrfflS$[M# 
'J v-T ; R 2 liffzWM^-tfe &v> L 2 OfflOffiS&K, 

-FfiBUfiK (a) T^*; 
[ft 7] 




R 

I 

(C) 



R 




(b) i^«Jf.+-^9 4-^L2 Offl^g&ftTrt'^f 



? U ^^/v-f^ot ; •l<7):t , J — (±, Le 
e e>4>#B#SfrtM. 7 8 6, 5 8 6-§-Uffl*$ft-Cii 

[0 0 7 1 ] ±EO*'J ^r-J±, te»stffc*3R±aW* 

io fexm^zmuMZifm-fz - k iotiT?** - 

[0 0 7 2] ^Wt , j3*-7-^tn-^-fi' > 

y\$ 5 ffiL<i±2 mft%*iffi<7)'s*it * 

[0 0 7 3] guwfc <U»i-Lv»*'J=r-T-|±, ±.m* 

1" R 5 ff-Zrit-Zr'ix^ \£-fofritzli.1-*- 
)V«tOT*.4o itf)*']^-^ ^tix^^-thM 

20 £.tffin*j^c5£t£*5-x.*o 

[0 0 7 4] B. gtffcTklf-^y^- 

(A) coRCl«S t RED L -7 ^ ^ < t -o<75*^ 

8iB<&#Hfc7k**r*ri _ *c> iwtyv- (b) 

l±, fflJitiftW (A) , (B) isJ-lMC) 
tcid-UT, iB^ftOfil 0*v»U#5j9 0llA'-b> h 
30 ^^J64o SfiE^li (A) , (B) tsilf (C) 

dS*40**»i L<> i&2 0^^U-J8 01l^-^> 
hSrifeiW^J: Lv» 0 :oSPfi&li (A) (D 

Rl£tt5|d»4: Rl£ L t i—^Xtn^mm^ti t O 

*)\>i3-?>?yx$>hn L ; *-f-^>51fk»T-i±, 
40 [0075] t/v- a±ii<?)imtbx8&k'&<v * u ^ 

(DX$)2> X *7 CM^ftic l^y-T-W3ll=5:f?lJU 
(4, Ci<itcffi3c$ii'5:v>(tit4f<), 'J U- hSliJ i 
yfp< ? ^ i; u- ^txif^y«'7{' 'J u- h ; 
aJt->)1/^ ^ ^ >; l^- h ; 2 'J U 

- V ; 2 9 ?>)\/-Y ; -f vt?f 

jut ? >j u- h ; < v^-^-f-^^ ; t^f 

50 )U7>'J V- Y ; ^"^^^^ ? J"J V- h ; f'v)V7? 
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- h ; 4 yfyJM^g b- h ; 7-7 ij ij 1^- 

h ; <7wn>* u~ h ; h u r->>ur? u u- 

h ; h M r-*->;U^ ? ^ V h ; = -g^>7'^ 1; u — 
h ; /01/5f h ; x-f T ') )\sT9 'J u- 

h ;7t7'J^^i"JU-F ; Cu-Ci 5 Rttty 
*-*y7^';u-h ; Cn-Ci 9 ^fbic5B->*5i--^v* 
^^^vi^-h ;^-^c 6 -Cis^fbjcjffy-^*-^ 

1, tzhk\lZ\, 10-fA>yf#-;l,;fZ|[i/ : 

)i< ; 7*? > v*— A'vkf— ;i/.x— ; -> y* n^s^-y- > 
^y-^vtf^^ji-T 1 ^ ; C11 V-*-)\>V\£-)\> 
-31- -r n> a i CTC 1 5 v* * — ;w v tf.=. jv n. - -f ;kt??I^- 

[0 0 7 6J 4fi L^T)\,*)\,T9 V U- 1-^/7-1: 
fix -r TV )VT 9 'J U — K 

Tk^^e/T-tcfiCio 1, io-f*>y 
v tfr. ;u je. — f - ;i^£> £ „ 

[0 0 7 7] — ;ft=7-ir-f >ymj&.Wl£fc 

4\ 7*, v 9 7 j - n, KttKffl-ogK: LVT, >; kf > k 
JhfflS 6 rpm , X tf > K;u#^- 3 4 {C «fc 2 5 "CTilffi 
L Tift 2, 0 0 0cps(-t>f-*"7X) ^i/>Ll 0, 00 
Ocps <7)^Brt<7)&Jg(cp!i51-& /iltWi 

[0 0 7 8] C. jfcPM&aj 

(C) T-*^ 0 iS«a6*-e(± % ^iMHlftS-SSg-r** 

[0 0 7 9] *H!te»Jl±, ftl*aaft*ffiitS*40tc 

=f — r < > ^Oft^Wif EKtcSfc^*. -c (i £ f, ft t » 0 
$etc*fc, jfeHMSSyti-e-ii-ifl:, !ftjcS5gT-, ffSE-tf 

fl^liit 81 *2!<D3% £ ffl v > & 7)- £ £ !i # :* > 5lf fcgj<7) 



(16) 5-3 0 6 1 4 7 

30 

[0 0 8 0] a^^Sltlifflo^flHteaUcii, c<hcr 

xy 1 > ; 2 1 - (4 - 71- 

-2-^e^*';/7°o/NV>-l ; 1- (4-^7 
ynkf;>7x^.;u) - 2 - 1: Kn + 2 ?-)l>y°a 
>*J-\—*y\ 1- (4-KfyA'7xi)U) -2- 
10 \L Kn#y-2 -yJ^-;W7°D/NV- 1 -^-> ; 4 - (2 
-kKn + yxfW» 7x;*-2 (2-HKn 
ty-Z-T'Dlf*) ^ h> ; yxh+ y7l -,i,7^ 

[0081] as**f-*>«fta«jfcpB4&a!nzi±, ^ 

ta^Lm 1 8i07;u+;^/;ii7;i'n+yi^i(oj: 

T^V^^A, 7-/-7A, 7*0 

^{:BS5g$<tftv»Jtii^t» (4 -*^^iu^#->7 * 

7x^)l/3-K- l 7A/\H7)l-t07>f*^ 
-h; (4-t^f)^ + y7x^.)l/) •>'7i^*X)l' 
*r.<? AAH7)^D7/f^^- h ; (4--f'v;i, 
^+'/7xr )V) 7x; ;W3— K— ^A^-^-Hf yjuj-a 
Ts+^^-Y (4-t^f->W + ->7x 

7 inn, a- F-')A/\H7Hn7>ft^ 
— h^cfe^o 

30 [0 0 8 2] ftHJ$&9Jl±, ffiffl^FC, (A) ^v^L 

(C) ffia-0*&HdtftUi*UT, ttJSftOttO. 0 5^ 

(a) , (b) iiicjf (o f&fr<7>mmmzfttx, it 

WiL<, |*)0. 3^</^L^7. 0IiA-t>hii|S 

[0083] t< iztf-t L*-*mmmm<oitMi8ffl&K k 
40 Lv»*f-*>«ftaojtaiteaij(± u - 

+ ->7x-)l') 7xZ)l,3-Ka7A/\Jft7)^n7 

BS^ti^viTXfi^-CilKLT. 1. 0J 
/cm 1 ' tft£L<lt0. 5 J /cm 2 *iH<755IfbJS)g 

[0 0 S 4] D. &&<7)%Wti 

mo&mfcftimffim (d) t-^ot, f*i/>aw^ 



(17) ftffl^ 5 -3 0 6 1 4 7 

31 32 

(A) , (B) (C) JS*0*&a»(cWLT» a **flfiLv\, »^lttt»K<nftKU*tLTfeO -9 *«T£ 

[0 0 8 5] E. gft<P£feaj tt»Kl4Jt«M»*ii*v> 0 v7>li:ftt,<7)lli:o 

*SE<t3— r-f >^vx^77-f7 (ir»£5&tt) £ nTttttSjHcJISJlciaMtU Lfc* f ot\ 1-<*iut& 

t>^-KT5 >«;tfi*^7^ y h*; £>^-K [0 0 8 9] tt^rOaa4*«Wlilttv9>lCJ±, iii 

z\ivh<D^^m^z> 0 mmtttM KffiSeSftfcv^tftir*, T^y-Bfltt->7> ; 7y"j 

^i'r'vA— 3- (3' , 5' -V-n=J&.7 AfH&tty 9 > ; tT-^HIttv 7 > ; * 9 9 'J U- h 

■^A— 4' -KKo^>7x-*) yak?**- K ^ fifty 7 > ; is «fc tTT y* 'J b»fty 9 

^-^■f-U>trx (3, 5-v*-*=i»7'*->U-4-fc 4» ft*i«ji»Jf4^ h*->-*^t±ih4rv-ffJj|fr<) 

;u-->*v;7D^>? ->*i>3#i;-7- ; fcit/f h?* 20 [ 0 0 9 0 ] Ln^gf igftv 9 > IC(±, iiiKR 

x Of-u> (3, 5 -v-H=^7'^-;p-4 -n Kn TE^i&nttnir'fc, * y h rn^A- h U TAn^e 

ftO. 0 0 0 1 ^^L80. 0 llfA-- fey MJfo "JTA-n + j/y^^iJil/in^oa^fttSfT^ab-So 
i*ffiffl-f*- t^-e^^o iI^^->9 >3cS^J(7)— o [0 0 9 1] no y9 >l±;fc<^gl$<hra^;. 
<75W±3-7$y:7 0 ^k:;^^l;p< Kyyjv-CWo tt* f *4 J: o tcS(fti.4 0 ^ * * 'J .w- hit's? >ti, 
[0 0 8 6] ^c5S?J*ffiffli-4»^-tC(±, (A) fcnL ISffcLfc* t <fc < J -7 uakSSStetCttS* L 
(C) J&frottiztt LX , %}0. 0 0 0 l4v>Lfi *<^Wfc3*S**-f-<-*-*i«[RlA**4o *Wf 

(A) fcv»L (C) *^<0«aU:U**LT, & 30 ^ffttc-^lrf -2>^\ *OWk«K** L < MiS^-^r* 

*r£-t>Otf««fiL<, *&0. 5fcnLttl. 5*i'<- SSf*jtSI*fflv»4#^tct±, *°^>J&5^fc^»l&£ 

LvH4Jftc(± (1) gMSffte (i3-€-f><{£S1£ «t cre-A-tffitt^ v > fc, ttffl*tcj:<— Wfci-4J: 

(2) (^«SHS-S-*KJ*&S-a:4?riS6tt^*4» [0 0 9 2] S?B*irF^^*&A* i Ln 

^JI±*^^f->;U-3- (3' , 5' -y-fSH^T*-?- vv-7>. 3 ^ A^-^v-7°ntf A h >; ^ h + v 

A-4' -tf.'D^y?!-^) 7°nt:>^- h y 7 >, if>~?* )Vfl -f h 7*D tfjU h ij ^ h ^ -> -> =7 
h V^+vAT 5 >fab-5o 40 if>Tjt )\sjj~fY y'xi \£ A (^yv^ju^yfyn 

[0 0 8 7] F. ffil^ffijrMitM t:;w) h >J a. h v9 ^-^ (3, 4-i.1«4rv 

(3^oejt«0^(±g«tiit^J (F) -C-&& 0 «#l±, y?n^y*) if^hv^ h*->vv>, if>-*7 

mmntsfrixlfii. *)±^HSSStimrjl6SSS^b < 'JyKt + yynk^h^ h*->->9>, 3-tf^-A 

%iJj:y < ft2 5"C*T1I4) -C'li^£-ST*** 0 tfliil^Jli*^-^^ ;utj -f Y 7*0 e A b >J ^ h^y->9 

[0 0 8 8] **7X(^i-*^Si^#^itjI$^^>^ >T-**o 

KtflEttWHjJ'ifcliWWtflEltv^^Srfflv^ [0 0 9 3] y 7 /tR f£fflB#|c, *JK«-Cli*-9 



(18) 5 -3 0 6 1 4 7 

33 34 

tt^T^v&zmm&KvgiWizMi-zw&wivttji [0097] *n*?tL<Dt&&i^ 7x^^3-7^ 

tl*%£>htztb\z^ 'pmX'\&£>Z>i)K ^hKmZmm > 7<Dmffi^*%£>&<r)^tLh. J - n<f&frliW&%!) 

II, *£t5- (A) , (B) (C) ^ifli:WL (A) tmm$tt£7iz-$-Z, 0 Z.<D* J -?-Ztz\i* 

X, mmj<r>®0. Ift^LfoZ. 0fily?--t:> h£ ^3'v-£#tr&£$<W/SW*!±, (A), (B) fcJ: 

£#>& 0 -/7>li, ^-'jrrv-, j^b-KSI^yv-ioj; O 5 ' (C) (D^i^hmM^J O/gflr^J: 0 iift^o 

tf7fcffi&#J^&Jt*(-*tLT\ ftO. 2&v>Ut2. 0 — >7mJ&%>)li, £f>K, ftl. 48tC^L 

1. 0'<-*> h«-£»40j4*J: »?gfiLv\, [0 0 9 8] -T > f<DmW\tV r -f;<-tf) 

[0 0 9 41 G. % gaiffifr -frfrl- & gift <P ^ t - 10 KOSH^J: ij iS<*ltirtfftt>*v» 0 

SU©tt«j£#«±, jffi*i»OSWsp*WlBf-t4C: K-7' (down-dope) £;h.A*&, i"^t>^7 

^^y^-iWit'JJv- (G) T?** 0 r^<-g#:©Ji^*Tlf4 K-tf>^J*£-tr»* 

Ti±, *>j^- (A) &±xf/Ztz\± J t<n j m<nj&5t(n titi, £<aj£5Hri£inL*v»*a--c3 jfflttLfce 

(i, S&toUJi* &i. 4 8 i^:i-€-nWJiT*^{t^if SStSUis^-cti, (g) t± 

iz. 4?%<ti>* (1) 3£#8«M5\ (2) jRlStfcfcSJ [0 0 9 9] H. ffiftOgSfrgftaj 

*-5-x.*S|53\ JsiV (3) jgtffc7K3RS15^S:-g-^-CV» 20 fcl±ffiftOfflrE (A) (G) J&tHWC:. 

& 0 COffr&Wi, f£fflB$(CI±J&£- (A) , (B) £«fc — -^^-^O^ictt^cofficott^^^ftffl-r^^i: 

(C) OfifftCWLT, ft6 OS*^*-- 1> hS-iS **t?§4 0 £i:x.l±\ &iftO&»&12rtiJ (H) 

x'iv^BlfSwgStJfcW^^m^fiffll-^^T-*^, —S3: U U- hifcli^ h^CDn—r-f > if<D^:V 

0%v»Lft4 011/<-tJ'K iWJL<li|fjl 5 £WdZ> 0 S;££j£!»05}-iP*\ U;A ! ottya7 

[0 0 9 5] 3*T-(±HljjzEcogS'C" <0^ii{±— o^H±oj|a^itlSiJ*-ffiffli--5Ci t-c*s 0 

a5**«j3*-r- (a) toffl»tt*S5<e>4^:4i)tci±^'fb [oioo] u u- h^c 

^fc^ftfcffliSFRriliafcOi: U IMk^(±> *n 3&*^3Sr < 1 1 8fflco^ft7jc*$i^^ri-^> j<;u#7° Mfc-g- 

oT^£<?)T\ 5S"ftL/c^<7)ff§§53-£ ^ft/'Jnu-h ; pi-^;u-3 - ^ ;U?7 7" h 7°n fc; 4- 

S'WKKi"*,, h ; x.7-)i<-?-t ?>) n u-— h ; 7 T lb?-* if i) n u 

[0 0 9 6] RitfclitftSl: - Y ; 7*1HU- 3 - ^ 7" h 7°d fcf**- h ; 4 

Wtk^S^-ttzli*') =r^r-<DmiZlt^ Z.1UzmiE.£ ^fW^'Jnl — h ; -<V*>7^-)V-2>-*)\,i}-? 

ivt£\,*ifivt'i>, J7Ji'+i/>7"'j3-;i'y-)V7x h^nt?**- h ; ^vfvJi/WJ3i/-i> ; -f v 
-;vjr.--r;ur^ >; U- MS, 7j t A (f ^° V I- > if 40 fy;!/- 3 - ^ 7° h \£ir 7-- h ; Kfy^ft 

U 3-)W-;i/7x^^x-fji-7^ U- hSfcti*" 7"'J3i/-l- ; Kf-*->;u- 3 - ^ 7° h 7°n tf^-^- 

U 7°nt:"u>^'; a-)M^)l-7xr)Px-f^77 U h ; t??fyW7'J =r U- h ; isi O'jj- ^ 9 f-> 

U - h ; +"'J7)l'+l//7''j3-;l//-;l,7xr;i,x- 3 7°n tlV?-- h^-So 

a, ; =- n, -7 i )Pi - 7- )V > ^ 9 'J u - h * tz (4 ^ «j -f n tf sj- > at ttffl # 4 ^^ftfli t o^ffl* ft £M 

- h ; fc£tf£i|tf>©ffi-S1fcj&**S 0 Ty-'JU-hS/i [0 10 1] i: < (Z<tf * Lv»jHft»»#Jli* ^fyJl- 

«4j« ^5"; hWW3eB«:^-trfflW^SBIM5ffJt, C - 3 n,* 7° h 7°n tf**- h (ODMP) X'&2> c 

wii&n&mw&nft. »? t l s x.i-<uir, [0102] mm$mui. tem-t-zmkiz ia, js$3- 

iI^T-*^ 0 50 (A) fcv*L (C) O|&S*(c4tLTftjK!|»Ott0. 1 
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rfi/-?--t> 



l±, (A) , (B) isXV (C) 
"C, ifSKItfiO. 25&^L85. 0 
K JibCiOffiKli, ^0. 5£^Lft4. 01 
*/<-■ fc> h££ft4o 3g£&£ffl&tb*i|(±, ftl. 0 

<E#fiK*#-j3t:rtf»tT»t\ ^77^1 OOpsi 

-r ymttMJjiWbfrlzMfr&c 82. 0My?--fc 

> h«r±IH*fiOiiffi#»#JS:ffiJSE!»(C^jDi-* fc, ffi 10 
ffiSlO^ 5 * J3 J: tf'tf? *|£#?IU£t±S 4 L < 1ST 

[0 10 3] Lfci'oT, *7r^A'-^If^-o 

[0104] (A) ±«fcL-QK*fbl, 2-*-'j7'}' 
y*i>-if;T-*:#1-4ft4 5&v>L86 5 

> K&IBKS^U^T*'; U — h ^" ' J 3*v — ; 

(B) 81 0&v>L82 0li^--t> f-cD^'J JPT 
y~ 'J h ; 

(C) 81 5i^LS3 01i^-t> hO-f'J7°nt;° 20 
v>w ^ — )VJ=-)vy^^)V^.—y-)VT^ ') u— Y ; 

(D) 80. 3&^L8l. 0ll^--t> h<DJf>-? 
* )V i] -f Y -fu Y 'J p< h * -> -> 9 >«*iiiS^J ; 

(E) 82. 0&v>L87. 0fijy*--fe> hcot: Kn 

(F) 80. 5&V>L84. 0fim^' ? --fe> Y<D*9 9 

fv^-3-^W7"h7'n tf * h m%$m%\ ; J3 

(G) 80. 5&v>L8l. 5liA-b>Kot?? 
•f->fl/-3- (3' , 5' -S>-#H»7**-Jl'-4' - 30 
tKD + y7x-)l-) ynk't^-ho 

[0105] 0t /i L±f5y -b > ir- v 

(A) (E) ( (A) i> (E) *>^-*T) OffiJI 
*i::*H-<&£*y<— b> K ) 

[0106] (A) ±SI4:L-C**ffcl, 2--f'J^ 

y hoifr.^i-7 i ^3|a»flilHiSi>>uj'>>j-";3*v- ; 

(B) 8 5 &v>Lft4 0li/<-ty hco 1 , 10-f 40 
i}>iS1-*-)i> ; 

(C) 82 ^v>LSl 0Ssy?--t:> h<Ot Kn + ->^ 

(D) 81 &<^L82 0Ii/^-t/ h CO h >; ^n- 
)VJ-?>Y >) \£-))sX.-f-)\s?mm ; *>«£ t>* 

(E) 80. OOl^t'LI'iO. lll/<-t/ hco> 

(F) ii£-tcJ;fK 80. 3&v>L8l. 0fi*;<~t 
> h <75**> ;u i] ~f Y ~fu tf;b h i; * Y * v v 7 >}g 
»*ii#Jo <fc£L±iE'<— fc> Mi-T^T (A) , 50 



(B) isitf (C) OtfcSifciiti-S! 

ho ) 

[0107] (A) ±atLT*JHfcl, 2-WT9 
yxy^'Jv-^t^2 0&<^L8 8 0M»/N"--tr 
>Y<r>\£=. fr^-f-Jl-Mimmffitk'y U9>* 1 ) 3*-t- ; 

(B) 85&v>L88 0lt^-fe> hO-^^r-)7->->*^ 
- >i v b*- *x - -f ;kt) i o £\ ii -f- * > 51f fctc £ o T 

(A) i: RlS Lt4v kf— a>x.—t-)V ; 

(C) 80. 0 5&v>L85. 0iI/<-t/F(O (4 

-t^f)Vt^v7iXJl/) 7xXA-3-KX7AA^ 

f7)^n7yf*^- hcoj; n &3- K— A # * 
>5Sffcl!3«S»J ; isitr 

(D) 80. 3"*v»Lftl. 0il/{-t 

— t > h li-r^T (A) , (B) isitr (C) <?>&SM. 
[0108] ~>k^-y--( yy 

WftD*&»*5ctt ; SJS ; i«5 ISR^v i 7 x ; A if? 7, 

[0 10 9] (I) * , ;^7 L /u±JJ:0 r /ifcJ±#'J j. 

L89 o**y^--b> Y<r>mwmfjV9y^') =frr- ; 
(II) 82 0&^L8 6 Oil/<- tr> (I) <D 

80..0 54wLfil0. OHa- 
— 1> h^TfeW^J, ±JBMy<~ fe> Hi-T^-c 
(I) , (iDiJJ:^ (III)<0iKfi*u**i-4to-e* 

[0110] z:^c3— r-f > *-«ras145ld$i(±, — ^3 

-^>^i3J;t/^7 v ^>5^'^t:^•eli^ — ^3-7" -f 

-;^3 - -r -f > ^0%^ t |W)^ Tffi^J «^c!f% ^ 
-^3 -x -T > ^<0«#(c <> wm-tz, Z b A J T*§ ^> 0 
[0 111] 

(i) m&i&izmtrii-r&ftWjm'* u » > ^ 3--?- 
-^s — r -r > ymmwrn— <n&m$i%~ ( 1 ) 

[0 112] UVffl^T- «£Ufflv»c,n*fl|«afl50 
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JS-fcU^U 'J U- Mfc--#'Jx.x-jr;i, 

it, HtM.<Dim&fMW&x-- v > 4 £flo*##$ii 

#&$r OH cffiBSSi -f v •> T i- - h m * U * ><o v >f a 
t^JfflLHo is ? > lifwgfcgttis J; tfKffc* 

£tt t=2(?4 fltSSSs'y Ui'XJClOiH^to 

[0 113] TjJ|g$iXTV^t;^^>T^'; Y<D\i 
4 C cftfc^:ft.o±Slufc:fcKW*fcjfij& t *4o 

Tin*5MI*5»t*v»j: fcl-4w 4„ #'jx 

~r a-si * u * > & « ^ 4 a^tc «> mmzu^^m^ 

[0 114] L^U -f'Jx-f;H'?i,^>criStf; 
■&W?$>Zo LWct, -ocffS H-'^Sli, £@£ 

m^z t ^x^xm^m^^f^^^x $ i,z Lizmx& 
ctii, =/ — ir -r > y<ommttwmmm.w. 

IRJR1" 4 t , 5R < ^ § « iTSgftf $ ft 4 O-CfiS* C t 
■C*4o 8U«o8f 4 Lv»#ffiM\ $^J<£>lfE!fJft;>M}RH <fc 
o T^f L^PSStt^ b f*II $ ft 4 *° V x - r- U 9 

[oi i 5] zh[zm<nu$ t^mit, #>jx^f* 

^>4-ffffl-r^Cli:T-*4o iHi^iJ&^-tir 
^•SSSttw.f'Jx-f;^!/ ? > t^mtki&Z^tz 
*° >;xxr;^L/^>t^ jjt-g-f- & /i\ t 
/tli-lfjxxf ^ JjM£ =5: <b V ic *' V x - -f ;H£fi£ 4- -f v 

S-fr, $ blzEUm&mifflat Z> z h izjL&fc&iy 
* i E6-f 4 - t £ o T ±l& £ -fr 4 d ^T- § 4 „ 

[0 116] JfcK, n*-v-i±, ^V-x-x 

t A- 4J J: OV 4 (i .-K J. - 7^ ;u co * 4 ffilftSE 
*u*>;j-y =r-e--c*>4„ t < ic*f4 Lv»*u xr-7- 

uj' v^->; rr-7--e^)4 c xr-^-ti, 

5 V J"H-|, Minneapol is <DC a r g i 1 1 
Inc. ^f>rfTIS£ft-CW>4C a r g i I I 151 
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2T\ 2 5ii/<-fe>h<7)A^t>vt-^v ; 7^'J 
I'-F+i:*' 'J x* f- ;PiJ J; y-*^ 'Jx-f >u&mt t -f 

^ 7 5Ua--^> hor^«; u- hitmmtk'yu^ > 

*<) =fT-*^-cv»4 0 =T-7-|±^> 
•»Wx7ffl, AmbierOHenkel Corp 
o r a t i o n TtTSg$ftTV^4 ^'J x-x^^^lvj- 
ttST^'J u- MMBjK8E*u*>*y :*-7-<op h 
otomer 600 8, iJj;0f^i--»-vf_^| > 
Lawrencev i 1 1 eOAme r i c a n B i 
10 1 t r i t e Inc. ^f>TfTlS$ftTV>4 0 Cftfc*° 
'jjc-^;u4-S#i:i-4T^'J u- h ffcffiJKBi* V a-r 
-«0AB 2 0 1 0 AT-&4 0 HfcOffi«-Cli, — r 

• *«ffl-r4Cli:<>-T?§4o 

[0117] *>j a^-iEfl-ii, <&mmj&$i<D&s&<D 

*5>1 0^v^L*^9 0M'<— fe> Sf* L<(i^3 0 
4v>Lft8 01f^-b>h, «t | J*f*L<li«»4 Oft 
"«'Lft8 0SlM-b>h ((gjfta^l^l) 4-^«64 
(±K/^--tr > h (±^- >; n*-r-<7) I ^coMi(z^-t"4 i 
20 O) c 

[0 118] (II) jKfbic*gftff«Siffi^ 
ZL^fca—r-r >j/+0«Z^a-(± (I) W3^iBfcKXSL 

^<vmm±, mmMzmiLtzy t j si-iza-T -( > 

o^co?Si9 ttB?tBTfgtci-4 J: ^ \zmmz%kitfc.mX'$> 

S»«4"&tfft-&i»-e*4 0 
30 [oil 9] ®ti&!M;5}-tii±, cftfc(5Rg$ftftv^tt 

^'ju-h ; c 6 -Ci6^fo^b**v^--;u-r^ >; p 

is vt-il'yTi' V U- Fitliv'^ ^ ^ U l^- ^ 
+HJ->v^--;UvT^ 'J l^-hJ/;|±A^yyt-)U 

^; Ce -Ci6lSfD^fbjC5gv^-;nf^.;bi— 

^tx.l^+t>yt- ^ v If - ;l^x - x ;p i It 

V ; Cg -Ci««feft^fb!K*5fejH + k 

tzhk.Xf.T- Y 7fA yx>y*t^y K ; C 6 -Ci« 
ISfO j^ft^K^5fesS v y-* v v ^ x - 7- tzhk. If, 
^t/yt-^y/'Jyy)l.x-f)l' ; itzlt^tixh 

<Dm.&yotf$> 4 c tz ti u&&m*&Kfcmt$> h v 

(I) <0j&frizm^>bix2>*>) xr-7-i:co>FfiJftJg:t&'tt 
(ift^^-&<7)- hX~$>Z> a i vtffo-frr? 1 ) V- Y h 
^t/y't-^yT? x ) V- Y h<D$&tfa (^**f> 
50 -/i-iW/'T ^ ') V- Hi*'; 3^-*>R£L.14iS#Jfc L 
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[0 1 2 0] $Lft (ID (1, (I), (II) i3 it/ (II 
Mfi><— fc> K <£ WSL<li^2 5&v>Ut5 Ofi 

[0 12 1] (IH)ffi^2felMM 

r-r >^©*^tra«tc, jfcHB&SU (III)i±- 

^7^-^^ h (4-^W^-/7i- 

Wa&»£{£fflU (I) , (II) iict^ (Ill)olgfi 
li:itL"C, ftO. OSftV'UfilOll^-fevh* 

&*>&zti>*e£, (i) , (ID isiof (iiDj&^o 

lilc^Lt, »f L<IJ|i)0. 2&v>Ut8. Oil 20 
fc>K i*)«fiL<lii^0. 3*V'L&7. 0* 

[0 12 2] -HKU, ^ntiiK'S^^-Cliiv^tftf 

— ^fc=7— r -f > tlZik^xmk^-T 1 > ?'X~lti& 

9 o ~^=J - t- > ^Srii LT— ^3 - -f * > 

hizmmzmtz-&z>i%'£<v£ j )^ n&n— ^ 

[0123] (IV) ftfrOffitfltff 
— #3— r * >^'<Dm^tmmz, WTHffi5S$iiftv> 

co?.1«J 4- SPx. £ - t A*? £ * o b < tcff $ L v »*5gSU 
{±f-*>M.7 t -I^>lfX (3, 4 -v-SSHi$i 7*7^-4 

(4, £te#J(4, (I) tf-'Ja*^-, (II) *U3*-^-i3 
itf (IlDTfeM^JcO^mMiC^Lr, #j0. lfcv^L 40 
3*1:^— t> K i OSf* L< tt&O. 2 5^>L|f) 

Uftl. 5fi*'<— fc> hnMifttESmz btfXZ 

[0 12 4] I^n-r-f >^ffl<75fifeWffi^?^SP^J(± 

[0 12 5] SS^SiJ^-. ^iciotli, -^3 

-f > 9'<$lz-g£-£Z>Z b i>X'$Z> a 50 
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[0126] td%t, ^T-f^-SiSatS-oO 
iff Lv>— -&3-7M ^fiJSWiTSB^fcoSr^tro 

[0 12 7] (I) &J4 0*v*U&8 0M><~ 1> b 
<7),-K 'J -f ^±5 J: XF/ £ tzltX 'J -t—r £3£*t t "f" 
% T ? 'J - h fkfltflBSj* u?>t'JJ7-;iii[; 

(II) ^2 5&^U$5 OMi^— fc> F«>fV*>- 
Jl/7^ >; h tA+f>y't-*-y7?'J U- b 

(III) ^2. 0fcnL»7. Otl/<-*> bOH Ko 

+ yy?DMyJl-7x;)Hrl- >3tmtibMX\ tztz 

L> ±BB/<— 1> Hi-t^T (I) , (ID fc-fctf (II 

i) o^s* k n -r & m*#i2<7) & o-e* £ 0 

[0 12 8] X L< i±, 4fc, fflS 

ft^HUS U"C> ftO. 5^v^U^Jl. 5SA'<~ t 
>• hO^-^vi-f-V>tfX (3, 5— :>-»=»7*^ 

<D^\zf^ $ ft/zmmis i. vmnimm mm-t %> z. 
mmmtemmz^tsz. t t/zt u 3--t-js55- 

( I ) ti*°'J f^i«R*3ltj-fci-*flifl»Bl'f V ^ > 
7/"J 1^— h Ji" U 3*T-oiS^'C s *)-6C:i:A J -e^*o 

[oi2 9] ififf)^ i-=&*>*>, t HH±±ilt±|B] i:-e 

it-tit, +frtcigfc7M4T% SLW-tt!»3&&, Mit^ 
14i5J:O f J!)P7K^J»^14^*1-^3-x'f 

3 - f - ^ > >f <DiV£ b TFfiJ KfflSlftUH L^^fifW 

[0 13 0] H'i:3-x^ >y-*«02. 5%5l5R j evj-7 
Xli 2 5t:t:-iBij7E-f & < fc 0 , 0 0 Ops 

i , Sfi L<l±il?*< tfcttl 0 0, 0 0 0psii:&£ 
14-r-C^^c — ^3-f-< >y'l-Jt'<TJttfcfl<J^Sv>z:^ 

©j/cco «t o fts * l v^ttRio x immii^t f>M7T-f 
mz-th. 

[0 13 1] »S ^-mmz&^X, ^^<7)-^3- 

a 0 Ld»u suostsi-c(±, -^-f-f >ymi%^ 
x, ±7t 4 -T< >^t*ilt4- 

t ^T' § & c — -yt 3 - -r- Y > W*ft5-e* -i) «fc ^ * 

- t'^k i - a 4 iiT ^ ^» ±mmm t tz wzwsm + - 
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(i) TKO, (A) (A) , (B) a (C) «t& T-^^ 0 

lil:WLTftl 0&^Utj9 OllA--t> [0 13 5] 7r<A-^m-^-r'f>y 

( i ) £Hb**ffl5#0>#?*#**> 5 0 04KLS4, 0 Ii, ^v^iESiBS (T g) jj«ftf i L < i±, 2 

00 (JfiL<li, ft6 0 0fti>Lft4, 0 0 0) <D$i 0*0, J: ISf i L < l±, $f>U(£v\ t4Hfi-3 0 

ft*** 1 ;*-*; (ii) liHSSi^'M v-/7t- h ; */;iiSe>Ufi:v^ft#'Jv-»Jtt^jSf *o 
iS-fctf (iii)RtL--tt*S^#x.^C:i:^T-#^*SKS 10 [0 13 6] 8ft=Jlc3-f-f ^riiTg^lfcidSM* 

r3 '' T_ ; 4 0, 0 0 Opsi *±EI3, fff*L<«±*!jl 0 

(B) (A), (B) is J: If (C) <7)felii:ijfLt, 0, 0 0 Opsi "C^tt^if^ «b^v^ 0 z^ca— f-r>^ 

K*K?-* t 6 4v^L2 0f@T\ (A) <Z>E££14*Si:E iitli, #ij7-©T g*r*:(±-€-<7)i4 < T\ iSS^ffi 

(C)»^t;J:»), (A), (B) fiitf [0 1 3 7] gftrT-S t, *!6W<0i«)-ofl53— f- ^> 

(C) «<&S*(Ci5fLT, *5;0. 0 54v»L»10. 0 > ^li? t J ^-lz&*?\.1xtzftk$:7E&. tiafcfffl ! &g&. 

(ii) TEO, (I) (I) , (II) JsiO* 7 r >f^-liffii(>-cKiStt*«*«3, -f-oiUK SlfcBWlH 

^■JiX-rA.jsitr/ifcli.-KVJi— r^S-atttfcU [0 13 8] 3|c»M0 3— r -f r 

Kl&1*3|3fi 4: £"tr 7 1^? > j - ; - 3 - ^ * > ^ t L r ft 1 fc* tc±ffilc fij^ L >to L 

(II) (I) , (II) ist.tr (III)0«ai4lcltLT, U ;ftf,03-f -f >?*(±, £5e"£\ Riittoa-f 

ft2 0 fcv* Ut> 6 0 My?--fe > h ( I ) <73Rj£fi * > LA^t, < JC^WK^rffl*!»n I &*S 

(ni)*^(cJ: i), (I) , (ii) fciyf (iii)(75^m >^(i*g**7XcosiI (i-fc*?*,, 'S&if? *<r>W& 

IWLt, 80. 0 5*v>L#l7lO. 0liA-k> (c) &v^Lfc*-;M^K<7)1£!f (f:fcilf, |7^x| 
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